Our study sought to determine whether experimental disclosure could improve exam performance and psychological health in students taking a graduate school entrance exam.
that depressive symptoms could not have been a mediating variable. In addition, test anxiety was not further explored as a potential mediator due to its lack of significant main effects.
Moderators. Because different types of graduate school entrance exams vary greatly in content and are likely to attract students with distinctly different backgrounds and characteristics, we examined type of test as an exploratory potential moderating variable. Analyses of covariance were performed on all outcome measures and the Treatment X Type of Test interaction term was examined. (Students taking the GRE-Subject or PCAT were excluded due to very small cell sizes.) Type of Test was a significant or marginally significant moderator for three outcome variables: test score (p = .054), satisfaction with test score (p = .020), and cognitive test anxiety at Time 3 (p = .033). Of those who took the LSAT or MCAT, expressive writing participants showed significant benefits with regard to test performance (p = .010) and satisfaction with test scores (p = .001), relative to similar neutral writing participants. However, expressive writing participants taking the GRE did not significantly benefit in these outcomes (p = .765 for test scores; p = .667 for satisfaction; see top panel of Figure 1 ). In addition, expressive writing participants taking the GRE had marginally higher test anxiety at Time 3 compared to neutral writing participants taking the same exam (p = .075), whereas expressive writers who took the LSAT or MCAT had marginally lower test anxiety at Time 3 than their neutral writing counterparts (p = .092; see bottom panel of Figure 1 ). It should be noted that, although expressive writing appears to have had limited benefit for students taking the GRE, GRE testtakers did not significantly differ from the MCAT and LSAT test-takers in the degree to which they rated the writing session positively.
We also examined compensation type (unpaid volunteer, course credit, paid volunteer), prior exam experience (never vs. at least once), sex, and baseline test anxiety as moderators.
Baseline test anxiety was the only variable found to moderate the effect of the intervention, at least with respect to satisfaction with test score (p = .010; all other ps > .15), such that participants low in pretest test anxiety showed benefit from the intervention in terms of performance satisfaction (adjusted Ms = 0.02 and -1.24 for low anxious students in the expressive writing and the neutral writing groups, respectively, p = .005). In contrast, participants high in pretest test anxiety did not benefit from the intervention on this variable (adjusted Ms for satisfaction = -0.57 and -0.42 for high anxious students in the expressive writing and neutral writing groups, respectively, p = .699).
Word Use Correlates
To explore potential process variables, we examined the relationship between the outcome variables and word use by the expressive writing participants, using the categories described earlier (word count, positive emotion, negative emotion, causation, insight, time).
Contrary to Lepore (1997) , who reported no relationship between word use and depression outcomes, our analyses indicated that expressive writers who used more positive emotion words showed greater reductions in depressive symptoms 3 days before the exam (r = -.35, p = .020), and those who used more causation words showed greater reductions in depressive symptoms 1 week after the exam (r = -.33, p = .040). No significant relationships were found between word use and test performance, test satisfaction, or change in test anxiety.
Discussion
The results of this experiment demonstrated that writing about one's deepest thoughts and feelings about an upcoming high-stakes test significantly improves the performance of students taking a graduate school entrance exam. In addition, the study confirmed that expressive writing significantly reduces depressive symptoms shortly before the exam, with an effect size similar to that found by Lepore (1997) . Although depression benefits were found in expressive writers regardless of exam type, the advantage of expressive writing for test performance was only observed in students taking the MCAT or LSAT. On average, neutral writers taking the MCAT or LSAT scored in the 46 th and 23 rd percentile, respectively, whereas expressive writers taking these exams scored in the 58 th and 43 th percentile; a difference of this magnitude is similar to raising one's MCAT score from 25 to 27 and one's LSAT score from 144 to 149. The effect size associated with these test score differences (r = .24) is not dissimilar to those found in some stereotype threat experiments, in which lab-based test performance is assessed after emotions/anxiety levels are manipulated (average rs range from .05 to .37, depending on the subgroup/specific methodology; Nguyen & Ryan, 2008) .
We hypothesized that the expressive writing intervention would also significantly reduce test anxiety before or during the exam, but this hypothesis was not supported. Several possible reasons could account for this null finding. First, our measure of test anxiety was originally designed to measure trait levels (witness its high test-retest reliability, r = .81), and thus may not have been sensitive to small changes in anxiety levels (Cassady & Johnson, 2002) .
Consequently, we could not test whether state test anxiety was affected by expressive writing (cf. Zohar, 1998) . Second, although we chose to focus on the cognitive (worry) component of test anxiety due to its stronger relationship with test performance (Cassady & Johnson, 2002) , experimental disclosure may be more likely to influence the emotionality component. Indeed, expressive writing interventions tend to affect emotion-related aspects of psychological health more than cognition-related ones (Frattaroli & Dickerhoof, 2006) . Finally, we may not have had enough power to detect a significant change in anxiety in our sample. A meta-analysis by Frattaroli (2006) reported that the mean effect size for anxiety outcomes in expressive writing is small (rs = .03 to .05), but parallel to ours (r = .04 for Time 2 and r = .06 Time 3). Thus, a larger sample is required to reliably detect such small effects.
A surprising finding was that the relative benefit of expressive writing for test performance was limited only to those taking the MCAT and the LSAT. One possible explanation is that the study patterns of students taking the different exams vary in such a way as to cause this interaction. Specifically, there is evidence that many students taking the GRE do not begin studying for their exam until very close to the test date (Loken, Radlinski, Crespi, Millet, & Cushing, 2004) . Although no published data are available on study habits of students taking the MCAT or LSAT, informal conversations with our study participants and a post-hoc analysis of the participants' essays suggest that students taking these two exams may begin studying earlier and for more hours than their GRE counterparts. Indeed, among neutral writing participants, potential GRE-takers reported (in their essays) studying for approximately 1.25 hours over the previous 24 hours, whereas MCAT or LSAT-takers reported studying for approximately 3 hours. Likewise, GRE-takers in the expressive writing group reported having started studying approximately 2 months prior to their writing session, whereas MCAT or LSATtakers reported having started approximately 5 months earlier. Given these potential differences in study habits, the expressive writing session may actually lead participants taking the GRE to realize that they have not prepared as well as they could have, causing some anxiety that may negate the otherwise positive effects of the intervention. Indeed, expressive writers taking the GRE reported marginally higher test anxiety during their exam compared to controls, while those taking the MCAT or LSAT who wrote expressively showed marginal decreases in their anxiety compared to controls. Finally, the type of test taken may be confounded with some personality variable that is known to moderate the effect of expressive writing; for example, medical and law students tend to be more extraverted than students from other majors (Lievens, Coetsier, De Fruyt, & De Maeseneer, 2002) , and extraverts are relatively more likely to benefit from an expressive writing intervention (Sheese, Brown, & Graziano, 2004) . As such, these findings may not generalize to test-takers of all personality types and/or study habits.
In addition to potential problems of generalizability, a further limitation of this study was the failure to identify any mediators of the effect of writing on test performance. We expected the reduction in depression found in our expressive writers to be a mechanism by which experimental disclosure improves test performance, but no significant relation was found Because the present study is the first to show that an expressive writing intervention can improve performance on high-stakes exams, much about this topic is still unknown. In addition to questions about mechanisms underlying improvements in test performance, we do not know whether this benefit is limited to traditional expressive writing instructions. King (2001) found that writing about one's best possible future self produced subjective well-being and physical health benefits similar or superior to traditional (usually negative) expressive writing (see also Lyubomirsky, Dickerhoof, Boehm, & Sheldon, 2008) . Given that positive emotional expression was related to decreases in depression in our expressive writers, future studies might examine whether writing about one's "best possible exam self" can improve psychological health and/or performance among those taking high stakes exams. Also, although the control group included in our study is the most common type of control used in this area, it lacks a degree of ecological validity in that test takers do not typically spend their free time writing detailed, objective essays about their activities in the last 24 hours. We offer evidence that 30 min of expressive writing is better for test performance than 30 min of neutral writing about daily activities -but is it better than 30 min of studying? Although we suspect 30 minutes of studying could not produce effects comparable to those found here, only future research can answer that question.
In summary, the current research has presented evidence that a brief, easy, inexpensive expressive writing intervention can deliver meaningful performance benefits to students seeking graduate education. Although further work is needed to determine the mechanisms and boundary conditions of this effect, we recommend use of this procedure as a supplement (but not a replacement) to a regular program of study for students preparing for medical or law school admissions examinations. Note. Of the 104 participants, four expressive writing and six neutral writing participants cancelled/did not take their exam. In addition, three expressive writing and six neutral writing participants cancelled their score at the end of the testing period, and one treatment participant was lost to follow-up. Five expressive writing and two neutral writing participants who reported their test scores could not be reached for satisfaction data.
a Seventy-five participants provided hard copies of their exam scores; the remaining 9 participants provided only self-report data. No significant treatment/control differences were found in the failure to obtain hard copies (p = .107) or in test scores between participants who did and did not provide hard copies of their scores (p = .116). A very high, significant correlation (r = .99, p = .001) was found between the initial self-reported and the actual verified scores. 
